Objective: To determine whether deconditioned older adults referred from internal medicine units in an acute hospital setting benefited from inpatient rehabilitation services. Design: The design of this study was a retrospective review of consecutive admissions to a rehabilitation hospital. Setting: The rehabilitation setting was an 80-bed HealthSouth acute medical rehabilitation center adjacent to the Washington University Medical Center in mid-town St Louis, Mo, and affiliated with Barnes-Jewish Hospital. Patients: Participants were 88 patients aged 55 years and older, having a primary diagnosis of deconditioning or weakness admitted to an inpatient rehabilitation unit from February 2004 to February 2005. Main Outcome Measures: Medical diagnoses, laboratory data, medications prescribed, nutritional status, physical, occupational, and speech therapy interventions, and documentation of geriatric syndromes were obtained from the rehabilitation medical records. Outcomes measured were discharge disposition, the change in functional status as assessed by the Functional Independence Measure (FIM), and the FIM efficiency rating. Results: The majority of patients were referred from the hospital after an average length of stay of 9 days and stayed for an average of 12 days in the acute inpatient rehabilitation unit. The average FIM scores dramatically improved during inpatient rehabilitation (29.4 ± 16.2), the FIM efficiency rating was 3.0 ± 1.9, and 71% of patients were discharged home. Common geriatric syndromes in this sample included depression, cognitive impairment, pain, falls, and polypharmacy. When assessed, vitamin D deficiency/insufficiency was also common in this sample. Conclusions: An inpatient rehabilitation service, focused on the deconditioned older adult, was able to demonstrate significant improvement in FIM scores during an inpatient rehabilitation stay and the majority of these patients were discharged home. These outcomes occurred despite the presence of geriatric syndromes, comorbid illnesses, and a recent hospitalization for an acute medical illness. Further pilot studies on deconditioned patients who are admitted to inpatient rehabilitation service may confirm the need for trials that compare outcomes across other settings such as home and long-term care.
T HE increasing age of the population and longer life expectancy have contributed to an increase in the proportion of older adults with disabilities. 1 As a result of hospitalization, 33% to 50% of elderly patients will experience functional decline. 2, 3 This decline in functional ability results in increased length of stay, higher hospital costs, and increased risk of temporary or permanent institutionalization for patients who were able to live at home prior to the admission. 4 Certainly, some patients are discharged home before they are medically stable or functionally independent and may be readmitted to the acute hospital setting. 5 Geriatric rehabilitation has typically focused on patients with orthopedic issues such as hip fracture, joint replacement, and cerebrovascular accidents (CVA). Little is known about the management of the deconditioned and weak older adults who are discharged after a prolonged hospital stay. Physical and occupational therapy interventions that can be performed at home, in a long-term care April 18, 2007 14:42 Char Count= 0 A GERIATRIC REHABILITATION SERVICE FOR DECONDITIONED OLDER ADULTS setting, or in an inpatient rehabilitation unit may be indicated for these patients. Studies comparing and examining the maximum benefits to deconditioned patients undergoing rehabilitation in these various settings have not been conducted. Nor has it been determined which subset of deconditioned patients may benefit from more aggressive rehabilitation.
To this end, we piloted an inpatient rehabilitation unit that focused on older adults named "The Silver Service,"to identify deconditioned patients in the hospital setting for admission to inpatient rehabilitation. This descriptive study examines the outcomes of the first year of patient care for this service.
We were interested in determining whether older adults benefited by admission to this inpatient rehabilitation service. We hypothesized that the majority of deconditioned older adults identified by our admission criteria in our acute hospital would have significant improvements in their functional status and eventually be discharged home. We were also interested in identifying predictors that indicated a successful rehabilitation stay on our unit.
An additional question that was raised was whether our admission criteria identified older adults with geriatric syndromes. The presence of geriatric syndromes would indicate a degree of physical and/or cognitive frailty, which might explain why these patients were identified as candidates for an inpatient rehabilitation stay. The presence of these syndromes might also suggest that these older adults may be appropriate for comprehensive screening and management by an interdisciplinary team led by a geriatrician. Thus, we further hypothesized that our admission criteria to the rehabilitation unit would identify older adults with geriatric syndromes.
METHODS

The rehabilitation service
The Rehabilitation Institute of St Louis (TRISL) is an 80-bed acute rehabilitation hospital adjacent to the Washington University Medical Center and reflects a joint venture between HealthSouth and BarnesJewish Hospital. The hospital team consists of 280 professionals trained in a variety of rehabilitative medicine disciplines and more than 70 attending and consulting physicians (university-affiliated and private). The hospital services patients with stroke, brain and spinal cord injuries, deconditioning, and orthopedic conditions.
A multidisciplinary meeting with TRISL staff, University faculty, a review of the literature, along with previous recruitment experience, resulted in specific criteria utilized to identify patients for admission to the unit (Appendix A). TRISL liaison staff were trained in the admission criteria and visited area hospitals on a routine basis to identify possible candidates. For those patients who appeared to meet criteria, hospital therapists were consulted to further evaluate the patient for appropriateness for inpatient rehabilitation. The liaison then presented the case to the admitting Silver Service physician who gave final approval for admission. Once patients were admitted to the rehabilitation service by faculty from the Division of Geriatrics and Nutritional Science or the University Hospitalist service, a mandatory physiatry consult was obtained to provide recommendations and follow the progress of the patient.
Exclusion criteria for admission to the service included the following: nursing home residents, patients on dialysis or ventilators, or severe dementia that would interfere with rehabilitation. Those patients admitted to the Silver Service were managed by the University Hospitalist physician service or faculty from the Division of Geriatrics and Nutritional Science and provided 7-day week coverage. The TRISL interdisciplinary team consisted of a physician, the nursing staff, physical and occupational therapist, dietician, PharmD, and a social worker. Weekly team meetings occurred to discuss progress and plans for discharge.
Data collection
The institutional review board of the Human Studies Committee at Washington Demographic, psychosocial, functional, and medical data obtained for analysis were compiled by review of the patients' rehabilitation medical records (GR). Medical data included medical diagnoses, laboratory data, number and classes of medications prescribed, use of hospital resources (eg, physical and occupational therapists, nutritionists), and documentation of geriatric syndromes (operationalized and defined below). We also determined the place of discharge (home, nursing home, or readmission to the acute care setting) and length of stay.
Patients' level of function at the time of admission and discharge were compared, using the FIM instrument. 6 FIM is a validated tool to objectively measure a person's ability to carry out various functions of daily life. The FIM contains 18 different items. Each item is scored from 1 to 7, with 7 indicating complete independence and 1 indicating the need for total assistance in that domain. The FIM is administered by trained HealthSouth rehabilitation staff at the time of admission and discharge of all rehabilitation patients, and is used as a common tool in rehabilitation centers across the country. Admission and discharge FIM total scores were calculated by summing item scores. Respective FIM gains were calculated by subtracting discharge from admission scores. FIM efficiency was derived by dividing FIM gains by length of stay in days.
Cognitive impairment was defined by a history of dementia or memory problems, an abnormal Short Blessed Test 7 score ≥ 9 or Clock Completion Test score ≥ 4. 8 Deconditioning was defined by generalized weakness/debility as documented in the chart. Muscle weakness was defined by physical examination as noted by physician or therapist at 4 or less. Delirium was defined as any acute confusional state, acute mental status change, and disturbance of consciousness (eg, lethargy) representing a change from baseline and developing over a brief (days) period of time. 9 Osteoporosis was considered present if the diagnosis was documented in the chart or there was a history of a fracture. A fall was considered to have occurred when a person came to rest inadvertently on the ground or a lower level. We also reviewed the patients' medications to identify high-risk medications that had the potential to cause adverse drug events, delirium, or falls. For this study, the medications we documented included routine use of benzodiazepines, sedating antihistamines, narcotics, and hypnotics.
Unintentional weight loss was defined as weight loss of >10 lb or >5% or baseline body weight over 6-12 months as assessed by the dietician. Nutritional risk was assessed by the facilities 14-item screen, with each of the different items carrying different weights. Patients were considered to be at nutritional risk, if the total score was greater than 4 (Appendix B). Fall risk was assessed by the identification of risk factors and these are also listed in Appendix B. To our knowledge, the nutritional risk screen and fall risk assessment have not been validated, but are used in other facilities in the HealthSouth system. However, these screens include numerous parameters that have been associated with malnutrition 10 and falls. 11 Vitamin D deficiency/insufficiency was defined as 25 (OH) vitamin D level < 30 ng/mL. 12 Depression was defined as low mood or depression as documented in notes or a positive geriatric depression screen in the chart (15-item version, score greater than 5). 13 Pressure sores were defined as any skin wound(s) caused by unrelieved pressure resulting in damage to underlying soft tissue, which was recorded in the nurses or physician notes. Pressure sore risk was assessed, using the Braden Scale.
14 Level of pain was assessed using a 10-point visual analog pain It should be noted that during the initial pilot phase of this study there was no systematic administration of geriatric screens or laboratory tests (such as the Short Blessed Test, Clock Completion Test, 25-OH Vitamin D, albumin, etc). Since this was a pilot program, screens and laboratory tests were left up to the discretion of the admitting team. Thus, only a small number of the patients in this study had data available for all these tests. This limitation is addressed in both the "Results" and "Discussion" sections.
Our admission criteria to the rehabilitation unit have not been validated. However, we were interested to know whether our patients had significant gains in FIM scores during their rehabilitation stay. A 20-point gain in FIM scores from admission to discharge is a reasonable average reported across many clinical service lines that focus on admitting diagnoses such as stroke, head injury, or orthopedics. 16, 17 In addition, admission FIM scores have been correlated with discharge disposition. 18 We examined age, total admission FIM score, hospital length of stay, number of admission medications, number of medical illnesses, serum creatinine, and body mass index as predictors of discharge disposition (home vs return to hospital and/or nursing home placement).
Finally, a subset of 46 patients was reviewed during the first 6 months of the service to determine the financial viability to the rehabilitation center. Total costs of patient care during the length of stay for these participants were compared with total reimbursement obtained from the facility. From these 2 numbers, the average gain or loss of revenue to the facility was calculated per patient.
Data analysis
Descriptive statistics were obtained for all study variables, including average values, standard deviations, ranges for continuous variables, and number and percentage for categorical variables. For continuous measures whose values were dichotomized for analytic purposes, standard cutoff scores were employed. Only initial admission laboratory values and the last recorded (discharge) hemoglobin values were used in analyses. The Student t tests and chi-square analyses were conducted to examine changes in functional status and differences in outcome measures. Mantel-Haenszel statistics were used to calculate estimates of relative risk, and regression analyses were used to identify the predictors of a successful outcome. SAS (SAS Institute Inc, Cary, NC) was used to generate summary statistics and perform statistical analysis.
RESULTS
The demographic characteristics of the patients are listed in Table 1 . This adult sample was elderly (mean age 72 years), predominantly female (62%), and Caucasian (59%) with a larger than expected number living alone (46%). The majority of patients were referred from the hospital setting after an average length of stay of 9 days and stayed at the rehabilitation center an average of 12 days. The average FIM scores increased significantly by the time of discharge (P < .0001), and the majority of patients were discharged home. The FIM efficiency rating (calculated as the average FIM gain divided by the average length of stay) was 3. The medical diagnoses in this sample indicated the presence of risk factors for atherosclerosis and of heart disease, and included obesity, hypertension, diabetes, and hypercholesterolemia. Vitamin D deficiency was not routinely checked, but when assessed was often present. As markers of frailty, anemia, hypoalbuminemia, and mild renal insufficiency were common for this group of rehabilitation patients. Table 2 lists the presence of geriatric syndromes documented by medical record review. Despite the lack of systematic screening, the medical records indicated that a substantial number of these patients had depression and/or cognitive impairment. Almost Routine medications at discharge
± 3.7 (2-20)
Received sedating medication 18 (21%) * Braden Scale score <17 indicates increased risk for developing a pressure sore. 50% of our patients had pain complaints. Several screening measures (falls, nutrition, pressure sores) were completed for all patients admitted to the rehabilitation center. A majority of our patients were found to be at significant risk for falls and pressure sores. Polypharmacy was indicated by an average of 9 medications routinely prescribed for these patients, and it is notable that 21% were prescribed a sedating psychotropic drug.
All of our patients received physical therapy and occupational therapy (Table 3) . A small number of patients received speech therapy, primarily for evaluation of dysphagia or cognitive stimulation. All patients received input from the multidisciplinary team.
Regression analyses indicated the only significant admission predictor of discharge to a home setting was the baseline FIM score (P = .049).
DISCUSSION
In this study we describe our first year's experience of a service for deconditioned patients admitted to a rehabilitation center. The majority of the patients were older adults and admitted to the rehabilitation unit from an acute care general medicine service after treatment of medical illnesses. Our criteria for admission to the unit were limited and focused, and it was not difficult to identify patients who might benefit from inpatient treatment. One of the key factors in the final admission process was the estimation of a percent of a moderate level of dependency (25%-75%) in activities of daily living (ADLs) as evaluated by the hospital therapists. If patients were evaluated as having significant (>75%) or minimal (<25%) dependencies in the majority of their ADLs, they were typically denied admission for inpatient rehabilitation.
Medical illnesses identified on admission to our unit indicate that arthritis, cardiac conditions (eg, congestive heart failure, atrial fibrillation), and infections (eg, pneumonia, Clostridium difficile) were common reasons for the initial acute hospitalization that predated the rehabilitation admission. The average length of prior hospital stay was 9 days. This would indicate ample time to develop deconditioning or weakness, perhaps due to severity of the initial illnesses, comorbid illnesses such as geriatric syndromes, and/or additional diagnostic testing that required prolonged hospitalization. Although many of our patients had a history of CVA, this was remote and not the reason for their most recent hospitalization. However, patients with a history of a prior CVA may be at more risk of deconditioning and weakness when admitted to the hospital for an acute medical illness.
There was a high prevalence of comorbid cardiac conditions in our patients, which have been noted to negatively impact rehabilitation in some service lines such as stroke patients. Our entire rehabilitation facility had a hospital readmission rate of 15% in 2004. The majority of our patients were admitted from an acute internal medicine floor, and our readmission rate for the Silver Service was 21% and higher than other services such as spinal cord, stroke, brain injury, and orthopedic patients. This higher rate probably reflects that this patient population is more unstable than other clinical service lines. Further studies in this subgroup would hopefully clarify which patients are at high risk for readmission to the hospital.
Medicare allows inpatient rehabilitation centers a 10-day trial to allow patients additional time to increase stamina and tolerance as one builds to a level that requires at least 3 hours a day of participation in intensive therapy. The majority of patients returned home despite the fact that 46% of our patients lived alone. In our cohort, less than 10% were eventually transferred to a longterm care center. The number of transfers to long-term care does not appear unreasonable, given that some patients may need more time to recover from their illness before being able to tolerate aggressive rehabilitation. Others may simply require a slower course of therapy due to chronic comorbid illness.
The change in FIM scores indicates improvement during the course of an average stay of 12 days at our rehabilitation center. An average improvement in FIM scores of 9 points was noted in one study of a group of geriatric patients in a rehabilitation center, 20 an average increase in 14 points was documented in an older cohort of stroke patients, 21 and a 19.5-point gain on a service for older patients with hip fractures was recently reported. 22 Our change in FIM scores of 29 points from admission to discharge suggests an above-average response to therapy. At the least, these changes represent similar improvement to other clinical service lines such as brain injury, CVA, and/or spine reported in the literature. FIM efficiency ratings have been noted to range from 0.61 to 1.7 in brain injury and stroke patients. 23 Our FIM efficiency rating of 3.0 indicates rapid gains over a short period of time. The areas of greatest functional improvement included mobility, transfer, and self-care, which reflects the diligent work of our collaborating physiatrists, and physical therapy and occupational therapy interventions to improve muscle strength, gait, and coordination.
A significant number of patients had geriatric syndromes. Some of these syndromes were systematically identified by protocols that were implemented by the nursing staff for all patients (eg, sensory deprivation, incontinence, presence of pressure sores, fall risk, pressure sore risk). These screens or documentation in the nursing and/or physician record indicates that a significant number of our patients were at risk for falls and pressure sores or were being treated or evaluated for these conditions. It is interesting to note that although a substantial number of other conditions such as depression, osteoporosis, vitamin D deficiency, and depression were documented in the chart, there was no evidence that they were being treated. Thus, clinicians who admit that these types of patients to rehabilitation centers should have heightened awareness of these conditions and consider screening and intervention when appropriate.
Seventy percent of our patients were discharged home, yet almost a fourth were on sedating psychotropics, placing them at risk for falls and perhaps motor vehicle crashes. Thus, a protocol to review and/or eliminate medications in this cohort that averaged over 9 routine medications per resident may be justified.
We did not find any significant predictors of disposition, except for the admission FIM score. This is consistent with other findings in the literature. 24 The presence of comorbidities in our group suggests that the utilization of other screening tools such as the Cumulative Illness Rating Scale (CIRS) 25 or the Charlson Comorbidity Index 26 which have been noted to predict disposition in stroke patients prior to rehabilitation admission might be considered in this cohort. Comorbidities have been noted to adversely affect the rehabilitation process 27 ; thus, our gains in FIM scores and results in discharge disposition may be notable given the prevalence of geriatric syndromes and the presence of additional medical illnesses in our patients. Finally, our patients were mostly covered by Medicare with a secondary insurance provider, and yielded an average profit of about $3000 per patient stay. This is a modest figure, but in line with reimbursement from other insurance carriers at our institution. It would be anticipated that a deconditioned service that focuses on managed care patients would likely have less profitability, but perhaps greater gains if reimbursement was obtained by fee for service or PPO insurance.
Unfortunately, admissions for deconditioning or weakness are not one of the CMS-13 diagnostic categories that rehabilitation hospitals are required to focus on to maintain credentialing and Medicare certification. Thus, rehabilitation hospitals may not have incentives to expand these types of service lines, unless there are changes in how Medicare views rehabilitation of the older deconditioned or weakened patient. Similar pilot studies may determine whether a randomized trial of admitting older adult deconditioned patients to rehabilitation centers in comparison to outpatient or skilled nursing center therapy would provide significant benefit. Measuring long-term outcomes in these patients such as hospital readmission rates, quality of life, function, and costs to CMS, could answer the question as to whether deconditioning in older adults could be considered a CMS-"14th" diagnosis. 
CONCLUSION
We have described the characteristics and outcomes of the first year of our Silver Service patients that focused on deconditioned patients who are commonly found in acute inpatient hospital settings. We have also demonstrated that our criteria for admission for inpatient rehabilitation were useful in identifying those patients who benefit from the service and were thus likely to return home. Geriatric syndromes were common in these patients and systematic screening and intervention may assist in improving longterm outcomes for these patients. A study that would randomize deconditioned hospital patients to other sites such as home as longterm care versus a nursing home might be useful to determine whether long-term outcomes were improved by aggressive inpatient therapy. This type of trial might be useful in eventually determining whether deconditioning and weakness would warrant a CMS "14th" approved condition. 
